SUMMARY: An adaptation of cellulose acetate electrophoresis for studying concentrated cerebrospinal fluid is described. Two hundred and twenty-one patients have been studied, and the specificity for multiple sclerosis and sub-acute sclerosing panencephalitis is discussed. This has been positive for oligoclonal banding (OB) A number of studies in the literature in the last 10 years have shown that the cerebrospinal fluid (CSF) proteins in multiple sclerosis (MS) have a characteristic qualitative change in the gamma globulin region (Link & Muller, 1971) . This characteristic change has been referred to as the oligoclonal banding (OB) pattern of the CSF proteins. Most studies of this phenomenon have used agar gel or agarose preparations. We have adapted cellulose acetate electrophoresis with photographic enhancement for increasing contrast. The use of cellulose acetate rather than agar gel will make this procedure available to any clinical biochemistry laboratory that is now doing serum electrophoresis using cellulose acetate strips. Since this procedure has an 80% to 95% diagnostic accuracy for multiple sclerosis, it will be an important procedure to have in any general hospital laboratory.
MATERIALS AND METHOD: Patients:
Two hundred-twenty-one patients were studied. These patients came from the wards of the University Hospital, London, Ontario. Patients with clinically definite multiple sclerosis were identified according to Schumacher criteria (Schumacher, et al., 1965 ).
Methods; Laboratory:
CSF samples were centrifuged to remove debris. Proteins were concentrated x 100 by use of a minicon B 15 concentrator (Amicon, Lexington, Mass.). Cellulose acetate electrophoresis was performed using a trisbarbital-sodium barbital buffer at PH 8.8 for 40 minutes at 200 volts. The strips were stained with ponceau S, destained, cleared, and dried. The dried strips were placed on chalk paper under matte glass and photographed at multiple exposure times using Kodak high speed film #2575. This photographic enhancement brought out contrasts in the staining ( fig.) . The identification of OB was dependent upon visual inspection of the image on the photographic transparency using transmitted light. The presence of more than 2 transverse bands in the gamma globulin region was identified as oligoclonal banding (OB).
RESULTS:
The figure is a print made from several of the electrophoresis strips. The quality of the transparencies is much greater than that of the print. The bottom strip, of the 5 shown, is the normal distribution of CSF proteins. Each of the other 4 are from MS patients. The top strip has such a high concentration of protein in the gamma range that the single bands are obscured.
The table gives the results in the 221 patients studied. Ninety-five of these patients did not have MS. Of these 95 there was 1 band present in 20, and a suspicion of 2 bands in 2 patients. The diagnoses in these 2 patients were arachnoiditis and myelopathy of unknown cause. This gives a doubtful positive in 2% of non multiple sclerosis patients. Two patients with SSPE were studied and a marked positive OB was seen in both patients.
Sixty-two patients who satisfied accepted criteria for clinically definite MS were examined. Seven of these studies were technically unsatisfactory due to insufficient cerebrospinal fluid for concentration X100. Of the 55 adequate electrophoresis studies, 49 were THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES
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Cellulose acetate electrophoresis of 5 CSF The top strip has a very high protein consamples concentrated X100. The bottom centration in the gamma region that obstrip is a normal pattern. Each of the others sures the OB pattern on this print but not has 2 or more transverse bands in the gam-on the original transparency. The gamma ma region and comes from an MS patient, region is to the right, albumin to the left. positive for OB. This gives an 89% positive rate in technically satisfactory studies. There is a 79% overall positive rate for all MS patients studied.
One hundred-eleven (111) patients with suspected MS have been studied. Forty-two (42) of these were positive for OB (38%).
DISCUSSION:
The diagnosis of multiple sclerosis is generally a clinical one. Most investigators would recognize the Schumacher critera (Schumacher, et al., 1965) , for making a diagnosis of clinically definite MS. For many years it has been known that there is an increased percentage of gamma globulin in the cerebrospinal fluid protein in patients with MS (Kabat, Landow & Moore, 1942) . The incidence of this quantitative abnormality is thought to be about 70%. The electrophoretic study of cerebrospinal fluid proteins has now shown that somewhere between 80 and 95% of Multiple Sclerosis patients probably have a qualitative change in the CSF proteins, and this is now referred to as oligoclonal banding (OB).
Most studies of cerebrospinal fluid for OB have utilized agar or agarose as the medium for the electrophoresis. Since most hospital laboratories have the ability to perform serum electrophoresis using cellulose acetate strips, we thought we would try to adapt cellulose acetate for the study of CSF proteins as well. This procedure has proved to be relatively simple, and reliable. Visual inspection of the photographic transparency clearly shows an oligoclonal banding (OB) pattern in a majority of patients with clinically definite MS. This should now become a routine study for the investigation of patients with suspected MS. This combination of relatively simple electrophoresis techniques with photographic enhancement of image could make the search for oligoclonal banding in the CSF more widely available.
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